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Abstract 




PROBLEM TO BE SOLVED: To suppress the through current that is generated in a static state of a 
neuron MOS and to attain low consumption of power by controlling the potential of a floating gate of a 
neuron MOS transistor by means of an input potential detection control circuit, a floating gate control 
circuit, etc. 

SOLUTION: An input potential detection control circuit 102 detects an input potential and controls the I 
operating state of a neuron MOS transistor(Tr) An output potential detection control circuit 104 detects j 
the output potential of the neuron MOS Tr and feeds back this detected potential to control the operating 
state of the neuron MOS Tr. In a MOS circuit including the neuron MOS Tr, the potential of a floating 
gate of the neuron MOS Tr is controlled via at least one of the circuits 102 and 104 and a floating gate 
control circuit 103 and the through current flowing to the ground from a power supply is suppressed. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The low-power mold neurone MOS circuit characterized by controlling the penetration current of 
GURANDOHE from the power source produced in the above-mentioned neurone MOS transistor by 
controlling the potential of the floating gate of the above-mentioned neurone MOS transistor in the MOS circuit 
containing a neurone MOS transistor using at least one circuit of an input potential detection control circuit, an 
output potential detection control circuit, and a floating-gate control circuit. 

[Claim 2] The low-power mold neurone MOS circuit characterized by having a means to generate the 2nd 
signal which synchronizes with the 1 st signal processed by the neurone MOS transistor instead of an input 
potential detection control circuit in a floating-gate control circuit according to claim 1 , and having a means to 
operate the above-mentioned floating-gate control circuit, with this 2nd signal and the output signal of an output 
potential detection control circuit. 

[Claim 3] It is the low-power mold neurone MOS circuit characterized by controlling power consumption by 
incorporating the output state of this neurone MOS transistor to a sequential circuit, transmitting this output 
state in the MOS circuit containing a neurone MOS transistor, using this output state after the next step, opening 
the above-mentioned neurone MOS transistor itself from a power source and a gland, and abolishing the path of 
the above-mentioned penetration current. 

[Claim 4] The low-power mold neurone MOS circuit characterized by to have the input terminal change circuit 
controlled by the output potential detector connected to the output terminal of the circuit which consists of these 
neurone MOS transistors in the MOS circuit containing a neurone MOS transistor, to have a means to set all the 
terminals of many input terminals as the same potential with the signal outputted from this input change circuit, 
and for this to control the above-mentioned penetration current. 

[Claim 5] The low-power mold neurone MOS circuit according to claim 3 characterized by forming an input 
potential detection means to generate the control signal for connecting and opening the power source or gland 
of the control of operation and the neurone MOS transistor itself which incorporates the output state of this 
neurone MOS transistor to a sequential circuit, and transmits this output state using this output state in the MOS 
circuit containing a neurone MOS transistor according to claim 3 after the next step in an input terminal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the neurone MOS circuit which pointed to especially the low 

power with respect to the MOS circuit which consisted of neurone MOS transistors. 

[0002] 

[Description of the Prior Art] The neurone MOS transistor which can perform the sum-of-products operation 
and threshold logic processing of many input signals with a simple substance device is proposed. As an 
example, there are reference 1 "Tadashi Shibata and Tadahiro Ohmi, A Functional MOS Transistor Featuring 
Gate-Level Weighted Sum and Threshold Operations, and IEEE Transactions on Electron Devices, Vo 1.39, 
No. 6, pp. 1444-1455, and 1992." The conceptual diagram of the neurone MOS transistor extracted from 
reference 1 is shown in drawing 18 . If the amount of charges induction is carried out [ the amount ] to the 
floating gate by the sum of the capacity of two or more input gates and the amount of charges which can be 
found from the product of an electrical potential difference which joins the each reaches a certain value as 
shown in drawing 18 , the gate voltage exceeding the threshold voltage of an MOS transistor will be added, a 
channel will be formed, and a transistor will be in switch-on. When the case of an NMOS transistor is taken for 
an example, this principle of operation shows that leakage current generates a neurone MOS transistor in the 
two modes shown below in the static condition. For the 1 st mode, all the many inputs since it is many inputs are 
low. When it is not level, the electrical potential difference between the floating gate and a channel (it is 
henceforth called gate voltage) is completely low. It is the mode in which it is not set to level but leakage 
current, i.e., a penetration current, flows. For the 2nd mode, all the many inputs are low. By not precharging the 
floating gate beforehand, even when it is level, when it is floating high Since the electrical potential difference 
of highlevel is divided with the inverse number of the capacity factor of the capacity sum of the input terminal 
of level signal, and the capacity between the floating gate and a channel (it is henceforth called gate 
capacitance) Gate voltage is completely low. It is the mode which is not set to level but leakage current, i.e., a 
penetration current, generates. Usually, in the electrical-potential-difference field below the threshold voltage of 
an NMOS transistor, a subthreshold level current flows, the property is 80 mv/decade (change of 0.08v gate 
voltage changes a single figure current), and the 2nd mode is also known by that it is important for it, when a 
transistor is integrated. Henceforth, the current which flows in these two modes is collectively called a 
penetration current. 

[0003] Moreover, this neurone MOS transistor is possible also for taking a standard CMOS configuration, and 
possible also for loading various goods together with a standard CMOS circuit, and constituting some MOS 
ICs. As an example, the neurone MOS circuit in three inputs with similar structure (it is henceforth called a 
neurone MOS inverter) is shown in a CMOS inverter at drawing 19 (a). The case where its attention is paid only 
to the capacity of the neurone MOS inverter of drawing 19 (a) is shown in drawing 19 (b). The floating-gate 
potential Vf is [0004] so that it may understand from this circuit diagram. 
[Equation 1] 
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[0005] It becomes. Usually, VO is power-source potential (Vdd), V4 is ground potential (0), and VO!=V4 is 
realized, for this reason, what kind of capacity — be — it is 0<Vf<Vdd and it turns out that medium potential is 
taken. As shown in drawing 19 (a), when threshold voltage of an NMOS transistor and a PMOS transistor is 
respectively set to Vthn and Vthp, in the electrical-potential-difference field of 0<Vf>=Vthn and 
Vdd+Vthp>=Vf<Vdd, a current will flow in the 2nd mode explained previously, and the subthreshold level 
current of NMOS and a PMOS transistor will flow respectively. Moreover, in the electrical-potential-difference 
field of Vthn<Vf<Vdd+Vthp, a current flows in the 1st mode, both an NMOS transistor and a PMOS transistor 
will be in switch-on simultaneously, and a penetration current will flow. Inputting a time-dependent voltage 
waveform into input terminals 5101 and 5102 in the circuit of drawing 19 (a) as an example, an input terminal 
5 1 03 shows the circuit simulation result at the time of always fixing to ground potential to drawing 20 and 
drawing 21 . Drawing 20 shows that the floating gate takes medium potential. Moreover, since it has preset to 
0V beforehand, also in the floating gate, all the potentials of an input terminal are 0V when equal to ground 
potential. The current wave form which flows out of a power source when the voltage waveform of drawing 20 
is inputted into drawing 2 1 was shown. In the case of a standard CMOS inverter, the current of a spike wave 
flows only at the time of switching in case a PMOS transistor will be in switch-on, but in the case of this 
neurone MOS inverter, in a static condition, it turns out that the penetration current is flowing. Especially when 
[ that the frequency of switching is low or ] clock frequency is low, buildup of power consumption will be 
caused for this penetration current. 
[0006] 

[Problem(s) to be Solved by the Invention] In the MOS circuit constituted by the neurone MOS transistor, since 
actuation of an MOS transistor was controlled by the floating gate, as shown above, in the static condition, the 
penetration current occurred theoretically, and there was a problem that power consumption increased. 
[0007] This invention controls the penetration current generated in the static condition in a neurone MOS 
circuit, and aims at offering the circuit which realizes low-power-ization. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, in this invention, it considered 
as the following configurations. 

[0009] In the MOS circuit which contains a neurone MOS transistor in claim 1 The input potential detection 
control circuit which detects input potential and controls the operating state of a neurone MOS transistor, And 
detect the output potential of a neurone MOS transistor and at least one circuit of the output potential detection 
control circuit for similarly controlling the operating state of a neurone MOS transistor by feeding this back and 
a floating-gate control circuit is used. The potential of the floating gate of the above-mentioned neurone MOS 
transistor was controlled, and it considered as the configuration which controls the penetration current of 
GURANDOHE by this from the power source produced in the above-mentioned neurone MOS transistor. 
[0010] An input potential detection control circuit is not used in the floating-gate control circuit indicated to 
claim 1 in claim 2, but it has a means generate the 2nd signal which synchronizes with the 1st signal processed 
by the neurone MOS transistor, and is considering as the configuration which controls a penetration current by 
operating the above-mentioned floating-gate control circuit with this 2nd signal and the output signal of an 
output potential detection control circuit. 

[001 1] In claim 3, in the MOS circuit containing a neurone MOS transistor, the output state of this neurone 
MOS transistor is incorporated to a sequential circuit, this output state is transmitted using this output state after 
the next step, thereby, the above-mentioned neurone MOS transistor itself is opened from a power source and a 
gland, and it is taken as the configuration which abolishes the path of the above-mentioned penetration current. 
[0012] Furthermore, it has the input terminal change circuit controlled by the output potential detector 
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connected to the output terminal of the circuit which consists of this neurone MOS transistor in the MOS circuit 
which contains a neurone MOS transistor in claim 4, and the circuit which sets all the terminals of many input 
terminals as the same potential with the signal outputted from this input change circuit, and is considering as the 
configuration which controls the above-mentioned penetration current by this. 
[0013] 

[Embodiment of the Invention] The basic configuration of the gestalt of operation of this invention can be 
divided roughly, and can be classified into three. At first, it is the approach of fixing the potential of all two or 
more input terminals to either power-source potential or ground potential according to the potential of an output 
terminal first. By this approach, it becomes possible to control the penetration current by generating of switch- 
on to the coincidence of the NMOS transistor of a neurone MOS circuit, and a PMOS transistor. The 2nd is the 
approach of fixing the floating gate to either power-source potential or ground potential according to the 
potential of an output terminal. By this approach, it becomes possible to also control the penetration current 
controlled by the first approach, and the penetration current by the subthreshold level current which the floating 
gate generates in the state of the medium potential below the threshold voltage of an NMOS transistor and a 
PMOS transistor. The 3rd is the approach of incorporating the output potential of a neurone MOS circuit, 
adjusting and holding potential to either the power-source potential which can constitute the same logic, or 
ground potential, transmitting the held potential to the circuit after the next step when potential is the medium 
potential of supply voltage and ground potential, and opening a neurone MOS circuit from a power source to 
the sequential circuit included in an output potential detection control circuit when it changes into a static 
condition. By this approach, when an open condition is realized truly, in a static condition, a current does not 
flow in a neurone MOS circuit, but it becomes possible in it to make power consumption into zero in that 
period. 

[0014] [Gestalt of the 1st operation] Low-power mold 3 input neurone MOS circuit 200 which is the gestalt of 
operation of the 1 st of this invention is shown in drawing 2 . When [ both ] it is the transient state from which 
the potential of input terminals 201, 202, and 203 changes, the NMOS transistor 254 and a transmission gate (it 
abbreviates to TG henceforth.) TG 3 (253) are made into a cut off state, and the floating gate 210 is changed 
into the condition of floating. When the potential of input terminals 201 , 202, and 203 is fixed and it changes 
into a static condition, TGI (251) is made into switch-on, and TG2 (252) is simultaneously made into a cut off 
state with the opposite phase signal of the signal which controls TGI (251). In this condition, when the potential 
of the output terminal 211 of a neurone MOS inverter is highl evel , the NMOS transistor 254 will be in switch- 
on, and the floating gate 210 becomes ground potential. On the contrary, the output potential of a neurone MOS 
inverter is low. When it is level, the NMOS transistor 254 will be in a cut off state, and the floating gate 210 
will be in the condition of having been cut from the gland. On the other hand, the potential reversed with the 
inverter 255 is transmitted to the floating gate 210 by TG3 (253) used as switch-on, and this gate 210 is fixed to 
highlevel. Therefore, these feedback is minded in a static condition and the output potential of a neurone MOS 
inverter is high. When it is level, the potential of the floating gate 210 is low. It is fixed to level and the 
output potential of a neurone MOS inverter is low. When it is level , the potential of the floating gate 210 is 
high. It is fixed to level. The floating gate 210 will be fixed to either power- source potential or ground 
potential in a static condition by this actuation. The result of having verified actuation of this circuit in circuit 
simulation is shown below. The same signal wave form where it changed between power-source potential and 
ground potential was inputted into input terminals 201 and 202, and the input terminal 203 was fixed to ground 
potential, drawing 3 — an input potential wave — 201, the potential wave of the output terminal 211 of a 
neurone MOS inverter, and the potential wave of the output terminal 221 of a buffer are shown. This shows 
carrying out logic actuation at normal. Input potential wave 201, the control signal wave of TGI (251), and the 
potential wave of the floating gate 210 were shown in drawing 4 R> 4. This shows that the floating gate is fixed 
to power-source potential or ground potential in the static condition. The current wave form consumed in the 
circuit 200 of drawing 2 was shown in drawing 5 R> 5. It is found that the penetration current in the static 
condition which showed by drawing 2 1 is controlled. 

[001 5] [Gestalt of the 2nd operation] An example of the gestalt of operation of the 2nd of this invention is 
shown in drawing 6 . An input terminal 501 is connected to TGI (580), and the output terminal 511 of TGI 
(580) is connected to the output terminal of TG2 (590) which has the output terminal 561 of CMOS inverter 
552 which generates the opposite phase signal of the output terminal 551 of a neurone MOS inverter in an input 
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terminal. Moreover, TGI (580) and TG2 (590) are controlled by the opposite phase signal. Structure with the 
same said of other input terminals 502 and 503 is taken. Moreover, the floating gate 550 is connected to the 
NMOS transistor 531 controlled by the reset terminal 530 for initial potential setting out. In time of day 0, this 
NMOS transistor 531 will be in switch-on by the reset signal, always makes it a cut off state at the time of 
actuation, and opens the floating gate from a gland. In the transient from which the potential of an input 
terminal 501 changes, TGI (580) is made into switch-on, TG2 (590) is made into a cut off state, it is similarly 
operated about other input terminals 502 and 503, and the potential of input terminals 501 , 502, and 503 
determines the potential in the output terminal 551 of a neurone MOS inverter. When change of input terminal 
potential is completed and it changes into a static condition, TGI (580) is made into a cut off state, TG2 (590) is 
made into switch-on, and the potential of the output terminal 511 of TGI (580) which is input potential is fixed 
to the opposite phase potential of the output potential of a neurone MOS inverter. Actuation with the same said 
of other input terminals 502 and 503 is carried out. In a static condition, all two or more input terminals of a 
neurone MOS inverter are fixed to the opposite phase potential of the output terminal potential of a neurone 
MOS inverter by this actuation. The result of having verified actuation of this circuit in circuit simulation is 
shown below. Drawing 7 inputs 501 of three input terminals, and the same signal wave form where it changes 
to 502 between power-source potential and ground potential, and shows each potential of the control terminal 
541 of the NMOS transistor of TGI (580), the floating gate 550, and an input terminal 501 by the case where an 
input terminal 503 is fixed to ground potential. When an input terminal 501 is power-source potential, the 
floating gate does not become power-source potential thoroughly in the static condition. This is the 
effectiveness of the floating gate of having explained previously. The current wave form in the electrical- 
potential-difference condition of drawing 7 is shown in drawing 8 . Although it turned out in drawing 7 that the 
floating gate is not in agreement with power-source potential in a static condition, since this electrical potential 
difference is below the threshold voltage of a transistor, a penetration current is only the 2nd mode explained 
previously, and it can be said that the penetration current in the 1 st mode is controlled. 

[0016] The circuit shown in drawing 9 as that from which the circuit of drawing 6 , the feedback circuit which 
operates by the same principle, and an input terminal control circuit differ can be considered. Since a circuit is 
initialized, PMOS691, NMOS690, and the three gates of the floating gate 650 are controlled, when it is made 
switch-on and they make TG0 (671) a cut off state by the initial state at the time of actuation. While the 
potential of input terminals 601, 602, and 603 is changing, TGI is made into switch-on, and it makes TG2 a cut 
off state. The potential of the output terminal 651 of a neurone MOS inverter is decided by this with the 
potential of two or more input terminals. TGI is made into a cut off state in a static condition, and TG2 is made 
into switch-on. TG3 connected to the output terminal 651 of a neurone MOS inverter operates synchronizing 
with TG2. Moreover, in order that TG4 may operate two CMOS inverters which constitute DINV between TG4 
and the neurone MOS inverters which are connected to the gate of the NMOS transistor 690 with a certain time 
delay to TG3 connected to the PMOS transistor 691, there are. It sets in the static condition and the potential of 
the output terminal 651 of a neurone MOS inverter is high. All input terminals are low by TG2 connected to the 
input capacitance of a neurone MOS inverter by the PMOS transistor's 691 being in a cut off state through TG3, 
and the NMOS transistor 690 being in switch-on when it is level . It is fixed to level . The potential of the 
output terminal 651 of a neurone MOS inverter is low. When it is level, the PMOS transistor 691 will be in 
switch-on, the NMOS transistor 690 will be in a cut off state, and all input terminals are high. It is fixed to 
level. In the static condition, all input terminals will be fixed with the opposite phase potential of the output 
terminal potential of a neurone MOS inverter by this actuation, and it enables it to control a penetration current. 
[0017] [Gestalt of the 3rd operation] An example of the 3rd operation gestalt of this invention is shown in 
drawing 10 . It is a neurone MOS inverter with three input terminals, and the NMOS transistor 451 is connected 
to the PMOS transistor 452 between the PMOS transistor of a neurone MOS inverter output side, and a power 
source, and is connected to this appearance between the NMOS transistor of a neurone MOS inverter output 
side, and the gland. Moreover, the initial potential of the floating gate 410 is controlled by the NMOS transistor 
450 which is connected to the floating gate and a gland and has the control terminal 441 . In the transient from 
which an input terminal changes, the PMOS transistor 452 and the NMOS transistor 451 are made into switch- 
on, and a neurone MOS inverter is operated. At this time, TG2 in which the transmission gate TG 1 by which 
direct continuation is carried out to the output terminal 41 1 in the latch circuit 470 connected to the output 
terminal 411 of a neurone MOS inverter forms switch-on and a feedback loop is made into the cut off state. 
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When potential change of an input terminal is completed and it will be in a static condition, the PMOS 
transistor 452 and the NMOS transistor 451 which are connected to the neurone MOS inverter are made into a 
cut off state, and TGI of the input part of a latch circuit 470 is also simultaneously made into a cut off state. The 
potential of the output terminal 41 1 of the neurone MOS inverter at this time is held at a latch circuit 470, and it 
is shaped in waveform so that it may become either power-source potential or ground potential. The output 
potential of this latch circuit 470 is outputted to an output terminal 41 5 by the buffer 420. In a static condition, 
the neurone MOS inverter is opened from the power source and the gland, will not have a penetration current 
path, and becomes possible [ controlling a penetration current ] from this principle of operation. The result of 
having verified actuation of this circuit in circuit simulation is shown below. 401 of three input terminals and 
the same signal wave form where it changes to 402 between power-source potential and ground potential are 
inputted, and an input terminal 403 is fixed to ground potential. The potential wave of an input terminal 401, the 
terminal 412 in a latch circuit 470, and the buffer output terminal 415 is shown in drawing 1 1 . When the 
potential of an input terminal 401 is power- source potential, the potential of the terminal 412 which 
incorporates the potential of the output terminal 411 of a neurone MOS inverter to a feedback loop is ground 
potential, and it turns out that the potential wave orthopedically operated further from the output terminal 415 of 
a buffer is outputted normally. The same is said of the case of opposite phase potential. The potential wave of 
the terminal 430 which controls the PMOS transistor 452 which connects the PMOS transistor of a neurone 
MOS inverter to a power source, the neurone MOS inverter output terminal 411, the terminal 412 in a latch 
circuit 470, and an input terminal 401 is shown in drawing 12 . The control terminal 430 of the PMOS transistor 
452 is low. When it is level, the neurone MOS inverter is operating, and it is high. In level, it is opened from 
the power source and the gland. The control terminal 430 is high. Although the potential of the neurone MOS 
inverter output terminal 41 1 turns into medium potential when it is level, the terminal 412 in a latch circuit 470 
becomes the opposite phase potential of the input terminal 401 of a neurone MOS inverter, and it turns out that 
normal actuation is carried out. The current wave form consumed in the circuit shown in drawing 10 containing 
a latch circuit is shown in drawing 13 . The current is flowing only at the time of the switching which is a 
transient, and it turns out in the static condition that a penetration current does not exist. 

[001 8] Although it is the same principle of operation as the circuit of drawing 10 , potential change of an input 
terminal is detected for the timing which opens a neurone MOS inverter from a power source and a gland, and 
the timing of latch actuation, and the asynchronous circuit which has the circuit which generates a control signal 
is shown in drawing 14 . Circuitry connects the input potential detector 740 to the circuit of drawing 10 . 
actuation of the input potential detector 740 — an input terminal — one, 701 is made into an example and 
explained. An input terminal 701 is branched to two and one of the two is connected to connection and CMOS 
inverter 705 at the resistance 704 for time delay generation. It cannot be overemphasized that real resistance is 
structurally sufficient as the resistance 704 for time delay generation, and what was considered as resistance by 
controlling the gate potential of a transmission gate may be used here. The output terminal 750 of CMOS 
inverter 705 is connected to pulse forming network XOR circuit 706. Here, things other than the circuit shown 
by 706 in drawing as an XOR circuit may be used. CMOS inverters 707 and 708 of XOR circuit 706 in drawing 
are the objects for time delay control. If a signal goes into an input terminal 701, it branches to two, and one 
side will be changed into an opposite phase signal with a certain time delay, and exclusive-OR processing will 
be performed with the original signal. When two signals are opposite phases, namely, when an input signal does 
not change into a certain time delay, the output of XOR circuit 706 is high. When two signals are in phase, 
namely, when it is set to level , and the input signal is changing into a certain time delay, the output of XOR 
circuit 706 is low. It is set to level . With other input terminals, same processing is performed and all they are 
inputted into multi-input NAND circuit 709. If the terminal from which at least one signal is changing among 
input terminals exists at this time, the output potential of multi-input NAND circuit 709 will be set to 
highlevel, and the output of a buffer 710 is low. It is set to level. The output terminal 720 of a buffer 710 and 
the output terminal 730 before and behind that are connected to the control terminal of the transistor for neurone 
MOS inverter disconnection (equivalent to the PMOS transistor 452 and the NMOS transistor 451 in drawing 
10 ), and the control terminal of the transmission gate (equivalent to TGI and TG2 in drawing 10 ) of a latch 
circuit. The result of having verified actuation of this circuit in circuit simulation is shown below. 701 of three 
input terminals and the same signal wave form where it changes to 702 between power-source potential and 
ground potential are inputted, and 703 is fixed to ground potential. Moreover, in an initial state, the floating gate 
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of a neurone MOS inverter is set as ground potential by precharge. The potential wave of an input terminal 701, 
the output terminal 751 of a neurone MOS inverter, and the latch circuit input terminal 752 is shown in drawing 
15 . The potential of an input terminal 701 is high. When it is fixed to level and a neurone MOS inverter is 
opened from a power source and a gland, although fixed to medium potential, for the output terminal 751 of a 
neurone MOS inverter, the potential of the latch circuit input terminal 752 is low. It turns out that it is changed 
and fixed to level . Next, it is the output terminal of the input potential detector 740, and the potential wave of 
720 which is also the control terminal of a latch circuit is shown in drawing 16 . After the time of day which has 
the potential of 750 which is also an input terminal 701 and the output terminal of CMOS inverter 705 in a 
transient to a time delay, the output potential of the output terminal 720 of the input potential detector 740 is 
high. From level to low It turns out that it changes to level. The consumed-electric-current wave of this 
whole circuit is shown in drawing 1 7 . It turns out that the penetration current is controlled in a static condition. 
[0019] 

[Effect of the Invention] As explained to the detail above, according to the low-power mold MOS circuit of this 
invention, the penetration current which may be generated in the circuit which consisted of neurone MOS 
transistors can be controlled, and the power consumption of a MOS circuit can be controlled. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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